recommended level. There is a dire need to educate Saudi youth about the importance of F&V in their diet for a healthier life.
Although World Health Organization (WHO) recommends consumption of at least five portions of F&V a day, very few follow this advice. This study has been designed to assess F&V consumption and factors affecting its usage among students of a Saudi university.
Methods:
This cross-sectional study was carried out at the University of Dammam in Kingdom of Saudi Arabia during the academic year 2012e2013. A total of 367 university students were randomly selected. F&V consumption was assessed using a questionnaire containing predictive parameters about the frequency and type of food consumption. The association of F&V consumption with various potential determinants was calculated using Chi-square test.
Results:
The study included 223 (60.76%) male and 144 (39.23%) female participants. The mean age was 22.40 AE 1.83 while the mean BMI was 23.9 AE 4.79. Consumption of F&V was not at par with the WHO recommended consumption level of 84.47%. Gender and BMI were not found to be significantly associated with F&V consumption. Living with the family, planning daily menu by themselves, awareness of WHO recommendations about F&V consumption, fitness consciousness and regular exercise were significantly associated with moderate or high F&V consumption (p < 0.001).
Conclusions: F&V consumption in the students of university of Dammam is far less than the WHO

Introduction
While good eating habits are an essential part of a healthy lifestyle, 1 poor nutritional habits are established risk factors for chronic diseases. 2 The transition from adolescence to adulthood is a period often characterized by an unhealthy lifestyle in which young students become independent and adopt lasting health behavior patterns. 3 Therefore, this transition period can significantly shape the kind of dietary habits young adults adopt, which can have implications throughout their life. 4 Fruit and vegetables (F&V) are important components of a healthy diet. It has been suggested that a sufficient daily consumption of F&V could help prevent major illnesses. Diets rich in F&V are associated with a decreased risk of many chronic diseases. 5e7 In addition, a high intake of F&V has been associated with a reduced incidence of certain cancers, Type 2 diabetes, and cardiovascular diseases. 8, 9 Low F&V intake is a key risk factor for several non-communicable diseases that are major causes of mortality worldwide. 10, 11 According to the global burden of disease project, there are 2.7 million deaths globally which can be attributed to insufficient F&V consumption. Moreover, it has been shown that an increase of F&V intake may reduce ischemic heart disease by 31%, strokes by 19%, and stomach cancer by 19%. 12 The exact mechanisms by which F&V reduce the risk of these chronic diseases are not precisely known. A combination of antioxidants and phytochemicals found in F&V might promote health by combating free radicals, which are linked with the early phase development of some chronic diseases. 13 F&V contain a variety of vitamins, minerals, and food compounds that have been inversely associated with cardiovascular disease risk factors. 14, 15 In 1990, the World Health Organization recommended that everyone must consume at least five portions of F&V a day to prevent some types of cancer and other chronic diseases. 16 The advice has been promoted by public health campaigns in many developed countries for nearly two decades. 17 In Kingdom of Saudi Arabia, the Ministry of Health also introduced the 'Healthy Palm Saudi dietary guidelines' that encourage Saudis to consume 2 to 4 portions of fruits and 3 to 5 portions of vegetables per day. 18 Despite all these efforts compliance is minimal.
Stepwise surveys of WHO in six Arabic countries (Egypt, Iraq, Jordan, Kuwait, Kingdom of Saudi Arabia and Syria) showed that a very small percentage of the population follows these recommendations. Jordanians were better amongst the others with 43% population following the recommendations, while only 4.3% Syrians observed them. As regards the Saudi population, these studies showed only 6.55% of the population following the recommendations. 19 Therefore, it is highly important to educate the Saudi Population to adopt the WHO's recommendations for a minimum consumption of F&V. It is very important to study the actual pattern of F&V consumption in the kingdom before initiating any campaign. A careful review of literature suggests that studies on F&V consumption patterns in the kingdom of Saudi Arabia are very few. The results of these studies have shown that the majority of the Saudi population did not meet the minimum daily recommendation for F&V intake. This was very obvious among university students. 20 In addition, to the best of our knowledge no previous study examined in detail the consumption of F&V and its determinants among university students in both genders. The objective of this study is to assess consumption patterns of F&V amongst the students at a Saudi University. We also intended to determine the association of selected physiological and psychosocial factors with F&V consumption among the students.
Materials and Methods
This cross sectional study was carried out in the academic year 2012e13 at the department of Physiology, college of medicine, University of Dammam with the approval of the university's Research & Ethics committee.
Study population and sample size calculation
The study's population included only students of the academic year 2012e13 at the main campus of University of Dammam irrespective of college or gender (N ¼ 7987). A sample size of 367 (n) was calculated based upon total strength of students in the main campus (7987), confidence level of 95%, confidence interval (margin of error) of 5 and response distribution of 50% using an online sample size calculator. 21 
Subject recruitment
The student ID numbers available with the deanship of students affairs were used to create a unified list of all the 7987 students on the main campus (Numbered 0001 to 7987). An online random number generator software 22 was used to generate 500 Random numbers. The number of 367 (sample size) was exceeded to ensure completion of sample size in case of non-availability, declared dietary preferences or nonconsent. The identified students were conveyed the message through their class leaders and by University email system to fill out the questionnaire at their time of convenience.
The students not available or refusing to participate were dropped out and subsequently replaced by the next number from the randomly generated numbers. Likewise the students who had defined dietary preferences like pesco-vegetarians, vegetarians or vegans were excluded. After final inclusion in the study, the students answered the questionnaire in direct supervision of anyone of the two authors, both of whom had participated in the development and validation of the questionnaire.
The questionnaire was indigenously developed and it had two components, that are the predictive parameters and food frequency questionnaire.
The predictive parameters
The demographic factors noted were gender and age, while height and weight were measured. BMI was calculated. The students were categorized into underweight (BMI <18.5), normal (BMI 18.5e24.9), overweight (BMI 25e29.9) and obese (BMI > 30).
They first question was about the place of living, and categorized as 'living with family' and 'living alone' and living in 'shared or university accommodation'. Next they were asked about 'who plans the food menu on a typical day' and responses were categorized as 'family member or chef' or 'myself'.
The students were asked to answer 'yes' or 'no' if they were 'fitness conscious' or not. The next item on the questionnaire was 'activity level'. The respondents were categorized into one of the three activity levels: 'Not exercising', 'irregularly exercising' and 'regularly exercising'.
Fruit & vegetable consumption
A Food Frequency Questionnaire (FFQ) 23 was used for this study as part of questionnaire. It included 6 questions about the fruit and vegetable consumption in a week (as shown in Table 1 ). The answers recorded frequency of servings consumed ranging from 'Never or less than once per week' to '5 þ per day'. For statistical purpose we defined one serving according to the US National dietary guidelines. 24 Serving for fruit was defined as a whole fruit (e.g a medium sized apple), three-fourth cup (178 ml) fruit juice, or one-half cup (120 ml) cut fruit. Serving for vegetable was defined as 1 cup (240 ml) raw leafy vegetable (e.g lettuce), one-half cup other vegetables, or three-fourth cup (178 ml) vegetable juice.
For analysis and calculation of predictive values, we converted the responses to 3 categories 'Low' (less than once per day), 'Moderate' (1e4 per day) and 'High' (5 or 5 þ per day).
Translation and validation of questionnaire
The original questionnaire was then translated into Arabic by a language expert. This was followed by translation back into English by another language expert to ensure accuracy. After appropriate corrections, the Arabic questionnaire was tested on 15 employees at the university who did not have any prior knowledge about the study. The results of these 15 questionnaires were used for validation of the questionnaire only and not included in the study. Cronbach Alpha was 0.82, which is considered reasonable.
Statistical analysis
The data was analyzed using Statistical Package for Social Sciences (SPSS) version 19. Frequencies of all responses were calculated. Chi square test was used to determine association of predictive variables with the three categories (Low, Moderate and High) of F&V consumption.
Stepwise logistic regression was applied to the sociodemographic variables showing significant association with fruit and vegetable consumption category by Chi square test and values of b coefficient, chi square; odds ratio and confidence interval were reported. For the regression analysis, moderate and high consumption were considered as a single unit while low consumption was the other unit of the outcome variable.
Results
There were 223 males (60.76%) and 144 females (39.23%) in the total of 367 randomly sampled students. The mean age of the participants was 22.40 AE 1.83 while the mean BMI was 23.9 AE 4.79. The distribution of students into the four recognized BMI categories is shown in Table 2 .
Most of the participants (72.20%) were aware of the WHO recommendations. In spite of this, consumption of F&V was not on the same par with the WHO recommendations in 84.47%. The categorization of consumption as well as frequency in male and female students is shown in Table 2 .
Most of the participants (76.57%) were living with their family. About 69.48% did not plan their daily menu by themselves. Although 53.3% participants were fitness conscious yet only 28.07% reported doing regular exercise.
The association of F&V consumption with sociodemographic variables is shown in Table 3 . Gender and BMI were not found to be significantly associated with F&V consumption, although normal BMI subjects were more frequent in the high and moderate consumers. Amongst the high or moderate consumers of F&V are those living without family, those aware of WHO recommendations for F&V consumption, those planning daily menu by themselves, and those fitness conscious and regularly exercising were significantly (p < 0.001) more than the other categories.
Logistic regression analysis shown in Table 4 reflects that odds to consume F&V according to recommendations were higher if a student was living without family (OR:2.909 for living with family), aware of WHO recommendations (OR:0.206), planning menu by themselves (OR:2.102 for planning by family member/chef), fitness conscious (OR:0.102) or regularly exercising (OR: 0.193). 
Discussion
The purpose of this study is to assess F&V consumption and factors influencing F&V intake of students at a Saudi University. We found very few of the students following WHO recommendations for F&V intake. Our findings are in parallel with similar studies conducted in female Saudi students. A study in Al-Hasa, Kingdom of Saudi Arabia found that only 22% of female university students consumed the recommended daily intake of F&V. 25 Similarly Epuru et al. in study examined F&V consumption among female students at Hail University, Kingdom of Saudi Arabia and showed that less than 30% were following WHO recommendations. 26 Studies from other Gulf countries showed similar findings. For instance, Musaiger et al. 27 showed that around a quarter of Bahraini students consumed the recommended daily amount of F&V while in another study 28 11% of Kuwaiti adults were reported to have the recommended intake of F&V per day. Developed countries such as US, 29 Britain, 30 and German 31 also reported similar observations among university students ranging from 5% to 35% of students meeting WHO recommendation of F&V intake.
A US study reported that less than 30% of freshman students consumed the recommended amount of fruits and vegetables. The same pattern was observed in senior students. 32 According to El Ansari et al., less than 50% of university students in 4 European countries reported frequent (¼ several times a day/daily) consumption of fruits, whereas only 15e32% of students reported eating vegetables frequently. 33 Silliman et al. reported from a F&V consumption study on the US students that 58% of these students ate vegetables less than once a day and 64% of them ate fruit less than once a day. Only 14% of the participants in that study ate vegetables 2 to 3 times per day, 25% of female and 11% of male students ate fruit 2 to 3 times a day. 34 Researchers have pointed out many factors that influence dietary habits. Taste is one of the most frequently identified determinants of F & V consumption 35e37 along with satiety, digestibility, appearance and texture. 35e39 Perceived health benefits of fruit and vegetables and/or a good nutritional knowledge have also been shown to have positive associations with fruit and vegetable consumption. 39, 40 The self efficacy of an individual, influence of others, availability and cost are the other important determinants for F&V consumption. 35,37e39,41 Other factors include oncampus availability, level of food preparatory skills and family/peer influences. 35, 42 The most unexpected finding of our study is that the students living with their families have a higher chance of not following WHO recommendations for F&V consumption. This finding is reinforced by the result that the students planning the daily menu by themselves are more likely to follow WHO recommendations. The F&V consumption studies have traditionally been divided on the issue of pros and cons of living with family or someone else deciding about one's menu. Young adults often establish unfavorable dietary habits when leaving the parental home and entering university. 43 Brevard et al. suggest that students living on campus consume different types of foods compared to students living at their parents' home. 44 According to El Ansari et al. living away from the parental home did not have a significant influence on the consumption of sweets, snacks, fast food or fish yet students living away from their family home did show a lower consumption of fruits, cooked/raw vegetables and meat. 33 Papadaki et al. indicated that Greek university students living away from the family home adopted unhealthy eating habits that included lowered consumption of fresh fruit, cooked and raw vegetables, oily fish and seafood whereas the intake of sugar, wine and alcoholic beverages increased. 42 This study has clearly identified that in our study population the fitness conscious and regularly exercising subjects were consuming more F&V as compared with the ones who were not fitness conscious or not exercising. It reflects that students with both of these scientifically proven healthy habits are conscious of the potential benefits of F&V as well. It is well documented that vegetables and fruits are usually low in fat content and energy density (kcal/g), and high in water and dietary fiber. 45 Several studies suggest that Only variables with significant association were analyzed. c Odds ratio and confidence intervals were determined in terms of units in a certain factor (ti units) in order to minimize the influence of the scale of the predictors. sufficient water and fiber intake, as in vegetables and fruits, increases satiety and decreases feelings of hunger after a meal. 46 Therefore, adding them to a diet can reduce a person's energy intake, and thus, help in weight management. 45 In an interesting study from US freshman students it was reported that students consuming 5 fruits or vegetables per day at baseline lost around 0.95 kg over a period of 8 months. 47 This issue has become even more important for a country like Kingdom of Saudi Arabia which is currently in the midst of an overweight epidemic.
In order to initiate changes in health behavior patterns, effective intervention programs should be developed. These programs should be designed based on the factors affecting dietary habits. Our findings taken as a whole reflect that the awareness and practice of individual awareness and practice of students might be better than that of a family. This emphasizes the need to educate the families and in particular women of the household about benefits and recommendations about F&V consumption for the family's health.
Conclusion
Fruit and vegetable consumption in the students of university of Dammam is far less than the five a day recommended by the WHO. There is a dire need to educate Saudi youth as well as families about the importance of fruit and vegetables in their diet to ensure a healthy nation. Our findings may help setup future strategic plans for intervention programs to promote F&V consumption for university students as well as households.
